Introduction
Amphiboles of the tremolite-actinolite series are important constituents of the Finnish Precambrian metamorphic carbonate rocks and skarns. They are especially common in Eastern and Northern Finland. From a few localities in Eastern Finland detailed descriptions of tremolites from skarns and related rocks have been published (e.g. Frosterus and Wilkman 1916; Haapala 1936; Vä-hätalo 1953) . In addition, analyses and physical data are available also for tremolite-actinolites from a soapstone (Wiik 1953) , calcareous black schist (Peltola 1960 ) an amphibole-epidote-albite-rock (Meriläinen 1961 ), a tremolite-phlogopite rock (Nuutilainen 1968) and a syenite (Puustinen 1972) .
Quartz, tremolite, diopside and wollastonite are regarded as characteristic accessory minerals in the classification of the limestones of Finland (Eskola 1919) . These accessory minerals have been used as indicators of the metamorphic habit of the limestones and a regional distribution of the limestones on the basis of this classification has been presented by Aurola (1960) . Tremolite-limestones are typically found in Eastern and Northern Finland. Three of the tremolites described in this paper (Fig. 1. specimens No. 2, 3, 4) are from the tremolite-limestone »region», one (specimen No. 1) is from the diopside-limestone »region».
Of the authors, Hytönen is responsible for the physical data and the writing, Ojanperä for the chemical analyses.
Materials
The locations of the four tremolite specimens are shown in the map, Figure 1 . In the following, short descriptions are given of the rocks and the localities: (Nykänen 1967 (Nykänen , 1968 .
Chemistry
Due to inclusions the tremolites were ground to a powder of < 0.15 mm and purified with heavy liquids in a centrifuge and, when necessary, with a Frantz-type isodynamic separator. The purities of the samples to be analyzed were checked by microscopic examination: foreign grains and inclusions total up to c. 0.1 percent in the samples 2 and 4, up to c. 0.3 percent in sample 1 and up to ca. 0.5 percent (mainly dolomite inclusions) in sample 3.
The results of the chemical analyses, the numbers of the main ions on the basis of 24 (O, OH, F, CI) and the ratios 100 Mg: (Mg + Fe 2+ + Fe 3+ + Mn) are presented in Table 1 .
Of the oxides and elements listed, Si0 2 , A1,0 8 , Fe 2 0 3 , FeO, MnO, MgO, CaO, Na 2 0, K 2 0, P 2 0 5 , C0 2 , H,0, F and CI were determined by the wet chemical method, Ti, Cr, V, Ni and Co by optical spectrometry and ZrO», SrO and BaO by X-Ray fluorescence.
In the conventional terminology all four are tremolites. No. 1 has a composition quite Examination of the analyses reveals a positive correlation between the amounts of TiCL, Al ä 0 3 , Fe,0 3 , Na ä O and K 2 0. All four tremolites show very low halogen contents. They thus differ e.g. from some Central Swedish skarn tremolites (Geijer 1961), which contain appreciable amounts of fluorine (average F content of eight tremolites 0.7 percent). On the other hand, there are no indications of fluorine concentrations, e.g. in the form of humite minerals, in the vicinities of any of the four tremolites of the present study. The fluorine contents of the micas occurring in specimens 3 and 4 have not been determined.
Density and optical properties
Densities were determined with a pycnometer, using toluene as liquid. Two separate measurements were made of each sample to be analyzed chemically. The results and the averages of the two measurements are given in Table 1 .
In thin section all four tremolites are colourless and clear. Microscopic examination by the immersion method reveals that the samples are optically not quite homogeneous. figure. Unit cell volume 938.7 A3. Ernst 1966. A line has been drawn from the point of the synthetic tremolite (5) to that of the synthetic ferroactinolite (12).
The ranges of variation of the refractive indices have been expressed in Table 1 . However, these ranges of variation are only slightly greater than the apparent accuracy of these measurements.
For each of the four tremolites two figures for both 2V« and cAZ have been given. These refer to measurements on two separate grains, respectively.
X-ray Crystallography
Powder patterns of the tremolites were run.
As there are only small differences in the patterns between the four tremolites, only Colville et al. 1966; Zussman 1959; Papike et al. 1969 and Ross et al. 1969) partly by the effects of aluminum and ferric iron contents in the way as has been suggested e.g. by Wenk (1971) .
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